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Abstract 


This work aimed at developing new solutions in terms of innovative feed 
designs and mounts for practical applications of microstrip and dielectric 
resonator antennas (DRAs). 

The investigation explores and establishes a strong relation between the 
impedance variation over the full operating band of a microstrip patch 
and its cross-polar radiations, thereby proposing engineered feed to 
obtain optimised cross-polar radiations. 

DRAs are the latest high-efficient non-metallic antennas. The challenge 
of DRA deployment without using a chemical glue/adhesive has been 
addressed. A mechanically stable glueless DRA design has been 
proposed. 
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rectangular patch with W/L=1.5 
Simulated peak XP versus frequency 


a linear nature of variation 
XP field appears consistently low at the lower end of the BW 
& gradually increases with frequency. 
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rectangular patch with W/L=0.75 
Simulated peak XP versus frequency 


a linear nature of variation 
XP field appears consistently low at the lower end of the BW 
& gradually increases with frequency. 
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rectangular patch with W/L=1 
Simulated peak XP versus frequency 


a linear nature of variation 
XP field appears consistently low at the lower end of the BW 
& gradually increases with frequency. 
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circular patch 
Simulated peak XP versus frequency 
a linear nature of variation 


XP field appears consistently low at the lower end of the BW 
& gradually increases with frequency. 
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Cross-pol variation 


Rectangular geometry with W/L=1.5 Circular patch of radius ‘a. 
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Variation of input impedance vs. peak XP 
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The theory 





Simple equivalent circuit 
of a co-ax fed microstrip 
patch 


a parallel LCR circuit 
an additional feed reactance 


R. takes lead surrounding the resonance (X,, being too 
low) in controllingthe input probe-current (i,) as: 
Vy hE, 


L. — 
p 
Lin Rin 


where, Vet, H, 
E, being the input electric field across the substrate of 
height h; 

Lin=R in tXintAfeed® R in 


ignoring low X;, near resonance and considering X4, « O 
for the mathematical simplicity 

For Ep = 1 V/m, the relation predicts an inverse relation 
between i, and R,, as: 


direct relationship between high XP and high current 
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proximity coupled capacitive probe printed annular ring 


works in air-substrate configuration traditional grounded substrate 
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Capacitive design: rectangular patch 


Impedance characteristics . | 
B1B2 (conventional: high to low) 


to 
C1C2 (capacitive: low to high) 
XP radiations-inverse profile- Rin 


XP characteristics 


Frequency (GHz) 





0 

a o 

m 

L 

310 
E -19^100 -50 € 0 10€ i D 
- Angle (deg) Angle (deg) Angle (deg) 
Oo 
= Start edge Resonance Stop-edge 
di 
(Y 


17 








Experimental verification 


-10 


S44 (dB) 


-15 


5.0G 


Gain (dBi) 


-100 


5.5G 6.0G 
Frequency (Hz) 


6.5G 





Gain (dBi) 





18 


Gain (dBi) 





-20 


Experimental verifications 





Start Band 


co-pol 


(dBi) 


Gain 


-100 -50 O 50 100 
Angle (deg) 


OG 





Angle (deg) 


conv 
5.5G 6.0G 
Frequency (Hz) 


(dBi) 


Gain 


6.5G 


-50 U 
Angle (deg) 


Stop Band 


co-pol 





JU 100 


Remarks 


IEEE TRANSACTIONS ON ANTENNAS AND PROPAGATION, VOL. 66, NO. 8, AUGUST 2018 


New Insight and Design Strategy to Optimize 
Cross-Polarized Radiations of Microstrip 


Patch Over Full Bandwidth by 
Probe Current Control 


Chandreyee Sarkar, Student Member, IEEE, Debatosh Guha®, Fellow, IEEE, 


Chandrakanta Kumar?, Senior Member, IEEE, and 
Yahia M. M. Antar®, Life Fellow, IEEE 
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requires tedious job of gluing each element in large arrays 
not suitable at high mechanical vibration and Jerk 
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Design 


Let us see a 4 GHZ design 
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Co-XP isolation > 30dB 
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How to hold 


Introduction of metallic pin and solder 
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DRA array 


How to position and bond potentially hundreds of elements 
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At higher frequencies 
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Probe feed DRA design 
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Summary & Conclusion 





XP as a function of frequency first identified with the input resistance 
This information helps conceiving customized feed design for reduced XP 
A long standing issue of DRA technology has been successfully resolved 


This will enable an engineer implementing DRA in high jerk platform viz. 
alr-borne and space borne applications 
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